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Abstract 
 Enterprise Resources Planning (ERP) are information systems 
designed to manage all the processes of an organization so that they allow and 
facilitate decision-making from a global perspective of the organization as a 
whole, and not only from a departmental point of view. Therefore, this type of 
systems become a key factor in organizations. However, not all ERP is suitable 
for all organizations, and it is very important that each organization implement 
the ERP system that best suits their processes and characteristics, otherwise 
referred to as customization. For this, establishing and following a 
customization process is fundamental. There are different studies that try to 
identify and propose the most appropriate steps to follow for the correct 
customization of ERP systems, but most focus only on one part of the process, 
and are based on cases of multinationals or large companies which lack the 
unique ownership types, business processes, and stage of organizational 
growth characteristic of SMEs. For this reason, they are not applicable to small 
and medium-sized enterprises (SMEs). Therefore, this article assesses the 
customization of ERP Systems with the focus on proposing a methodology for 
the customization of a customized ERP system (MCERP) suitable for an SME 
that can serve as a guide for these types of companies in the customization of 
an ERP system. 
 
Keywords: ERP system customization, Enterprise Resources Planning (ERP), 
Information Management System, Hierarchical Analysis Process (HAP) 
 
Introduction 
 As indicated by Romero and Vernadat (2016), ERP systems can be 
considered as the consequence of the evolution and sophistication of inventory 
management systems during the last sixty years. As a result of this evolution, 
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ERPs emerge, which are systems capable of managing in an integrated way 
the information and knowledge of all the processes of a company, from the 
most primary such as, for example, those related to accounting, purchasing, 
sales, production to other secondary (although equally important) such as 
those related to human resources management, cost management, quality etc. 
ERP systems are, therefore, a communication platform between all areas of 
the company, which can achieve, through their exploitation, greater efficiency. 
But they are also systems able to connect with each other and transfer 
information in an automatic way, with the consequent saving of costs, time, 
errors, and with the availability of online information at any time (Romero & 
Vernadat, 2016). In this way, ERPs can not only improve the internal 
functioning of an organization but, well implemented and exploited, can 
improve the company's relationship with its environment, including increasing 
the efficiency and response capacity of an organization’s supply chain 
(Romero et al., 2016). 
 Obviously, not all ERPs are the same, they do not have the same 
characteristics in terms of modules, options, functionalities, costs, 
implementation complexity, usability etc. There are many ERP systems in the 
market and are focused on different types of organizations, such as large 
companies, multinationals, companies in specific sectors (these systems are 
known as "vertical" or "sectoral"), a geographical area etc. Therefore, since in 
many organizations, ERP systems are the information engine that allows the 
execution of business processes (Cunha, et al., 2016), the customization of the 
ERP software suitable for a Concrete organization, with its particular 
characteristics, is an extremely critical decision for the said organization. 
However, many organizations, especially SMEs, lack in most cases adequate 
knowledge to make this customization. To facilitate this decision-making and, 
above all, to be able to make the decision in a more appropriate way, a 
methodology is needed that proposes step by step the activities to be carried 
out. Therefore, the main objective of this article is to assess the customization 
process with the aim of designing a methodology that can serve as a guide for 
the customization of ERP systems in SMEs. 
 To this end, an analysis of the scientific literature has been made 
regarding the customization of information systems and more specifically 
ERP systems, and subsequently the information has been contrasted to the 
theoretical study in the business environment, interviewing ERP system 
implementation consultants as well as companies that have implemented these 
systems and recognized experts in the sector. 
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Literature Review: 
Customization of ERP Systems 
 Customization (or customization in some works) is understood here as 
the change of the source code of the ERP system, that is, any modification of 
the computational pattern of the system delivered by the supplier (Figure 1). 
Personalization occurs as a result of a decision to adopt the system to the 
organization in resolving a non-adherence between system and company. 
Figure 1: System customization 
Source: Adapted from Bellini, Becker and Borenstein (2004). 
 
Possibilities for Customization 
 There are basically three ways to customize an ERP system: 
customizations, interfaces, or bolt-ons. The customizations are the 
modifications in the ERP system so that it can adapt to a certain organizational 
situation impossible to be reproduced through existing parameters. 
Customization is a small project in itself, and, like any project, requires 
planning, resource allocation and follow-up (Fitzgerald & Stol, 2017). 
 Interfaces are programs that allow communication between different 
systems, regardless of whether they have the same technology (Fitzgerald et 
al., 2017). For Sykes (2015), the need to build interfaces is conditioned to the 
modules acquired. If the organization needs a feature not included in the 
system, there is a need to maintain some legacy system or specific software 
for the exchange of information between systems. It should be mentioned that, 
although ERP systems have a wide range of functionalities, they do not yet 
meet all organizational needs. 
 Finally, bolt-ons solutions are specific systems that can be integrated 
with ERP systems without specific developments and that have functionalities 
that seek to complement what already exists in the ERP solution. Of the 
customizations, this is the least problematic, since the suppliers of bolt-ons 
are, in general, partners of the suppliers of ERP; so, the solutions tend to be 
synchronized with the version updates of the ERP system in question. 
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Customization Attention Points 
 Customizing an ERP system, however, should be avoided whenever 
possible, due to the resulting serious implications. Among them, the first to be 
highlighted is the modification of the original product; a specific version that 
needs to be rebuilt with each new release released by the vendor (Fitzgerald et 
al., 2017). Changes made must be made by the software vendor, as he or she 
knows the product and may possibly make changes without incurring damages 
to the customer; however, if the development is done by the organization the 
supplier will not be responsible for problems arising from these changes. The 
development of customizations, in addition, means additional costs and 
unforeseen costs, besides usually having negative impact on the schedule 
(Fitzgerald et al., 2017). 
 
Methodology of the Investigation 
 In order to propose the methodology presented below, different works 
on the customization of ERP systems and the steps to be followed have been 
previously reviewed, such as, for example, the Systematic Help for an ERP 
Acquisition (SHERPA) methodology. (Haddara, 2018) or the works of Ranjan 
et al. (2016), Wei, et al., (2005), Bradford (2015) or López and Ishizaka 
(2017). These articles also include references to other previous works that deal 
with the methodology of customization of ERP systems, with which you can 
have a global idea of the proposals made in recent years. However, in all these 
studies emphasis is placed on one or the other part of the customization model, 
in some of the activities or phases, but there is no proposed methodology that 
includes all the necessary activities with a minimum level of detail so that it 
can carry out the whole process. For example, the SHERPA methodology, 
despite being a specific and very detailed methodology, does not comment on 
the project team and the profiles that must participate in it, as well as having 
functional criteria that could be updated to the current situation.  
 In the case of Bradford (2015), his proposal begins directly by the 
analysis of requirements, without taking into account previous steps. In the 
case of Wei et al (2005), it focuses a lot on the comparative valuation among 
alternatives, although it does not indicate anything of activities such as product 
demonstrations, visits or negotiation, among others. Rivera and Ranjan et al. 
(2016) make a review of the literature very interesting, propose in their work 
a series of activities to be done to select an ERP based on the different phases 
identified in various works. But his work focuses more on the literature 
review, and a methodology is presented in which little detail is entered into 
each activity, going directly from the constitution of the work team to the 
analysis of requirements and criteria to be evaluated. Nor does it propose a 
method for the evaluation and comparison of the different alternatives. 
Therefore, it does not become an operational proposal for an SME. 
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 In the research presented in this article, all the information of these 
revised proposals was collected, as well as the works cited, and it was 
contrasted with the experience of experts and ERP user companies, who had 
evidently had to previously customize the system. The panel of experts was 
composed of two profiles. On the one hand, academic specialists in the area 
of information systems, and on the other hand, professionals, consultants, and 
managers of implanting companies and manufacturers of ERP systems. With 
this, a panel of 10 experts was composed and the Delphi method was used, 
one of the methods that is best suited to address scientific fields in continuous 
evolution, such as the one investigated here, mainly to detect key factors in 
the management of Information Systems, and predict their future evolution 
(Mozuni & Jonas, 2018).  
 Based on the research proposals cited, and the contributions and 
experience of the experts and companies using ERP systems with which this 
research has been counted, a series of activities are proposed that must be 
carried out sequentially as the methodology for the customization of an ERP 
system. In this case, it is not being done from the point of view of a large 
company, or from a strategic level, as is often the case in the studies reviewed, 
but rather from a point of view of the needs of an SME, and at the operational 
level. 
 
Findings: 
 In the first place, it is worth mentioning that, before starting to apply 
the ERP customization methodology, the company or organization that wants 
to implement it, the following question should be asked: is the organization 
really prepared to implement an ERP? Implementing an ERP system is not 
much like installing new software, nor like another IT department project. 
Keep in mind that it involves a strategic and organizational change that will 
affect the entire company and you will need a project that involves the entire 
organization, which must be willing to change, driven by the highest 
management. If this is not the case, the project should be discarded directly 
and perhaps opt for another alternative, such as personalized development 
(internal or external), the integration of specific software packages by areas, 
the maintenance of existing systems etc. 
 If the answer to this question is affirmative, and the company is 
prepared to assume a change of these characteristics, the first thing to do is 
select the ERP that best suits its situation and particular characteristics, for 
which it is proposed to follow the methodology composed by the activities 
presented in Figure 2 and described below in the following sections: 
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Figure 2. Proposed methodology 
Source: Authors 
 
Constitute Work Team for the Customization of ERP 
 Once the decision to implement an ERP has been made, the first step 
should be to form a project team. It is important to note at this moment that 
the team referred to here is not the "implantation" team of the ERP. The 
implementation team will be formed later, at the start of the implementation 
phase, once the customization is made. At this point, it is about establishing 
the team of the "ERP customization project", which obviously should have 
members in common with the implementation, but it does not have to be the 
same. The ERP customization project team should be led by senior 
management and should include representatives from all departments at the 
highest level, as well as functional experts from the different processes. 
Obviously, a technical point of view is also necessary, but it must not be 
forgotten that the implementation of an ERP system implies in itself a 
reengineering of processes (Bradford, 2015) and, therefore, it should be taken 
into account from this point of view, and not from a merely technological 
aspect. 
 Sometimes, it is interesting to include within the team the figure of an 
external advisor. But you have to be very careful with this, given that these 
external consultants and companies that are dedicated to this type of work 
(there are companies and organizations that advise on the ERP customization 
projects) are usually aligned with some system, product or a particular 
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implanting company, even being many times the own consultant company. 
However, this figure can be very interesting as a component of the team, given 
that the members of the project team of the organization in which the ERP is 
selected do not have why experts in this type of systems are (and generally 
they are not) and a professional vision 
 Specialized, as is that of an external advisor, can be very valuable. But 
in its proper measure. The adviser must not make the decision in any case, it 
is simply a source of information and knowledge, an external and expert 
opinion that can be taken into account. On the other hand, it should be noted 
that top management cannot delegate its leadership role of the project. It is 
important to emphasize again that it is a strategic decision, not a technical one, 
and as such it must be undertaken. This is one of the main problems when 
selecting an ERP for an SME. Usually, being a technological system, the 
customization of the ERP is usually left to the technicians. But that should not 
be the case, because many points of view are necessary for a decision like this, 
and the technique is just another vision to take into account, and generally, not 
the most important one. 
 
Collect the Relevant Information of ERP Systems 
 At this stage, the customization project team must gather relevant 
information about ERP systems in general, and the situation of the sector and 
the market. 
 Possibly the team is not an expert in this type of systems. But if a 
project of this magnitude is going to be approached, they must begin to 
become it, forming themselves in the basic concepts (and the not so basic) of 
the ERP systems. For this, you can get a lot of information about ERP systems, 
projects, benefits, disadvantages, risks to be taken into account and through 
specialized books, professional journals, congresses, exhibitions, yearbooks, 
internet and other sources. 
 The project team should be organized to know everything necessary 
before starting the process of selecting an ERP, since, once implemented, this 
will be the tool that manages all the information of a company, and will 
become a critical factor for the success and future development. Therefore, all 
the time that is used for the formation of the project team, and that makes it 
able to select the most appropriate ERP, will be well spent. 
 In this section, it is also very interesting the help of a possible external 
advisor, an expert in the field, who can provide information and training, 
provided it is non-partisan or interesting. And not only in terms of ERP 
systems only, but also in the different areas that may be necessary for the 
implementation and use of this type of systems, and the possibilities they offer 
at the time of customization. For example, in the possibilities of the different 
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cloud modalities that can be used, the free software options that exist, the 
different types of implementation etc. 
 
Identify the Strategic Objective and the Basic Characteristics of the 
Project 
 Sometimes, the fundamental reason for the implementation of an ERP 
project is not defined or is not adequately known by the team. However, this 
is a primordial point that, if it is not clearly and duly transmitted at the time of 
making the customization, can lead to totally erroneous customization, based 
on criteria not suited to that fundamental reason. Therefore, in the proposed 
methodology a specific point is specifically dedicated to this activity, due to 
the importance it has. 
 Therefore, the purpose of this step of the methodology is to establish 
the strategic objective, the real reason for the decision to implement an ERP. 
In a large company, in general, when you reach this step, this is already more 
than defined, from the decision to approach a project like this, and then it is 
concreted and transmitted to the customization and implementation plan, as 
seen in many published research works. But in an SME, this is not so clear, 
and many times you do not really know why you want to implement an ERP, 
what is the final task of that road to travel. 
 Different companies can adopt an ERP system for completely different 
reasons, including, among others, from technical and commercial reasons to 
impositions by partners or dominant members in a supply chain. The initial 
fundamental reason for adopting a ERP system influences the definition of the 
problem, the definition of the objectives, the methods for achieving these 
objectives and the rest subsequent activities. 
 It is not the same to implement an ERP because of the need to be able 
to face a legislative change in an accounting issue that the existing system 
cannot cover, that by the need to establish a new working model in logistics 
management, or by obsolescence technique of current systems. Obviously, the 
project approach is very different in each of these cases, and it may be that the 
ERP to select it is also different. 
 In this step, you can use techniques to identify and define problems, 
such as the 5 W (or the 5 why) which despite being very simple, can clarify 
this issue to a large extent (Michlowicz & Mindur, 2018). At this point, it 
might be crucial to reflect again, based on the result obtained, if the company 
really needs an ERP to achieve that "fundamental objective". In addition, once 
all the information gathered so far, both internal and external, is known, it is a 
good time to rethink the question "is the organization really ready to 
implement an ERP?" 
 If this is the case, the entire project team must assimilate this strategic 
objective, and all the activities of the customization project (and subsequently 
European Scientific Journal July 2019 edition Vol.15, No.19 ISSN: 1857 – 7881 (Print) e - ISSN 1857- 7431 
180 
the implementation) must be established on the basis of it, without losing sight 
of it as a point of reference that must be reached. Once this strategic objective 
has been defined and assumed as such by the entire project team, and after 
processing and assimilating the information obtained in the previous phase, it 
is possible to identify some basic characteristics to find the most appropriate 
solutions to the limitations of the organization and its resources. At this time 
reference is made to very global characteristics, as if it is important that the 
ERP works in SaaS mode, or in its own installation in the same company, or 
if access to the source code is necessary or desirable. These are issues that, 
depending on the project and its strategic objective, can be taken as 
customization criteria in subsequent steps of the methodology, but which, on 
occasion, based on the strategic objective of the project, such as the 
elimination of the IT department, could be perfectly they can be a fundamental 
point to take into account before even thinking about the detailed objectives 
of the project, which are identified and structured in the next phase. 
 
Establish and Structure the Objectives of the Project 
 Once the reasons for the implementation of the ERP are known and 
based on the strategic objective, the project team must identify and define the 
objectives that are expected to be achieved through the use of the ERP. These 
objectives can be diverse and of variable magnitude and importance. In 
addition, they are surely related to some extent between them. Therefore, it is 
interesting to establish a structure that can relate to them. 
 Many times they get lost of sight when entering the detail of the 
particular objectives, for example, when establishing the objectives to be 
fulfilled by the system at a functional level in an area or concrete department 
of the company. Therefore, all objectives must be aligned to achieve the scope 
of the strategic objectives and will be structured systematically based on them. 
 It is important that the established objectives have the characteristics 
proposed by Croxatto and Greub (2017) who uses the word SMART as a 
mnemonic rule of the following characteristics that an objective must fulfill: 
 S: Specific  
 M: Measurable 
 A: Attainable  
 R: Realistic  
 T: Time-Related  
 
Classify the Objectives Based on Priority 
 After creating the objectives structure, the project team must prioritize 
them, determining which are totally necessary to achieve the strategic 
objective, and which are desirable, but with a lower priority. It must be 
remembered that resources are limited and that often it is not possible to 
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achieve all objectives due to budgetary problems or temporary deadlines. But 
the minimum objectives must be met to achieve the strategic objective of the 
project, and therefore, there will be some more important than others. Based 
on this prioritization, it is possible that relevant attributes can already be 
identified to evaluate ERP systems.  
 
Perform the Analysis of Requirements 
 The requirements analysis is a fundamental step in this type of projects, 
which will allow knowing the needs that the organization has to carry out its 
processes, and that should be covered by the ERP. Therefore, it is at this 
moment when the detailed requirements that the ERP system must meet are 
established, taking into account the established objectives as a starting point. 
 For this, detailed knowledge of the processes that take place in the 
company is essential. Many times, this is the most complex step of the 
customization, especially in the case of SMEs, since, in general, these have no 
documented processes, and it is complex to do the requirements analysis. In 
fact, on many occasions, the processes are not even identified. Therefore, in 
the first place, it will be necessary to identify the processes, define them and 
model them, if this is not already done. 
 Sometimes, due to its size and the possible complexity that it may 
bring, this step supposes a "subproject" of the main project, focused on Process 
Management. In many cases, this step is not given enough importance, and it 
is about analyzing the specific needs that the ERP system must have, based on 
the "ways of doing" of the company, but without taking into account that they 
cannot be the correct ones or the most suitable ones. Therefore, it is important 
to question the suitability of the company's processes and act accordingly. 
 Once the processes are perfectly identified, defined and modeled, you 
can make a requirements analysis, using standard type analysis tools, such as 
the use cases proposed by the UML language (Unified Modeling Language) 
or the structure of the IEEE / ANSI 830-1998 standard. In general, the 
requirements will be functional, although these may result in other non-
functional requirements, of a rather technical nature. 
 
Market Research of ERP Systems 
 Based on the requirements established in the previous phase, the 
project team should look for ERP systems that can be implemented in the 
company. In general, in addition to taking into account the requirements, a 
filter should be established based on certain basic parameters (maximum 
affordable cost, platform, covered modules etc.) and that is appropriate to the 
organization and the type of project that is being considered. 
 The project team must obtain the minimum information sufficient 
about each ERP that can consider, applying the required requirements. This 
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information can be obtained through different channels, such as initially 
through the internet and the official pages of ERP systems, consulting 
companies, universities, forums, industry and business associations, contact 
with other similar companies that have had a similar experience, or direct 
contact with the ERP manufacturer or distributor. 
 It may be the case that an ERP system is distributed and implemented 
by two (or more) consulting firms. This happens especially in the most well-
known and implanted ERP systems. In this case, in addition to information on 
the ERP system itself, you should also look for information on the "Partners", 
the consulting companies that are responsible for the implementation. Must 
take into account that the success of an ERP implementation project depends 
more on the Partner than on the ERP itself. 
 
Establish List of Possible ERP Systems 
 Once the information of the different ERP systems that may be 
susceptible to be selected is known, an initial list with a reduced number of 
candidates must be established. It should be a small number, recommended 
between 5 and 8, according to Bradford (2015) and the SHERPA 
methodology. 
 Subsequently, the information on the ERPs selected in the first 
instance should be expanded, and a second filter based on this should be 
established to reduce the list. Here, the project team needs much more 
information about the ERPs obtained in the previous phase. This information 
must be obtained through direct interviews with suppliers and partners, 
obtaining as many system data sheets, catalogs, articles etc. as possible. All 
this information is contrasted with the requirements and objectives established 
to reduce the list of possible candidates. 
 Finally, the project team must select 2 or 3 (maximum 4) candidate 
ERP solutions. 
 
Request for Proposals 
 In this phase, project proposals for the implementation of the ERPs that 
have been included in the list resulting from the previous phase must be 
requested. This request for proposals must ensure that it is reflected in writing 
the scope, the areas that are covered, the deadlines, control milestones etc. of 
the project, as well as the costs, are broken down to the highest level of detail, 
with the payment terms also included. 
 In the proposals, the costs must include the entire implementation 
project, complete, including both software and hardware, consultant or 
programmer hours, software licenses and possible updates. In the section of 
the software, it is necessary to take into account that sometimes, in addition to 
the specific ERP software, another type of software is needed for its proper 
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functioning, such as database management systems or development tools. And 
of course, it should also include future maintenance, both in support or 
development services and in license updates. 
 In addition, possible developments must be closed to the maximum to 
solve the possible "GAPs" that may exist between the ERP processes and the 
company's requirements. No company fits 100 % with an ERP, and many 
times, if not always, it is necessary to make developments or modifications in 
the system, even if they are minimal. The developments that may be necessary 
to cover the identified requirements must be perfectly defined and budgeted. 
 It is also more than recommended that the proposal requested from 
suppliers include information from the project team that will participate in the 
implementation if their proposal is selected. This information should include 
the structure and composition of the team that will participate, its curriculum 
and experience in ERP implementations in companies with similar 
characteristics, and guarantees to ensure that this project team will be stable 
and really take over the project throughout its duration. In many cases, the 
ERP implanting companies present project teams composed of people, 
consultants, who subsequently do not carry out the implementation for 
different reasons (for example, that the consultants have been assigned to 
another project, or that have left the consulting company). You must be 
assured that the person can change, but the profile that will be responsible for 
the implementation should be similar. 
 
Demonstrations of the ERP 
 At this point, the suppliers of the ERP that have been selected in the 
previous phase must show their products, their ERP, so that its validity is clear 
to carry out the processes of the company. This demonstration should be done 
in a session for each ERP in which they are present: the customization project 
team, senior management, mid-level management (directors or department 
heads) and a selected group of future end users. The objective here is to obtain 
much deeper knowledge about each solution, specifically about its 
functionality and adaptability to the organization. 
 It is essential that the company, for the demonstration, has identified 
its main processes and the particular characteristics of each of them, in order 
to observe how the ERP system is going to show can manage such processes. 
It is also very interesting to provide a set of data to the company that is going 
to do the demonstration, so that this is done with data as real as possible, and 
that the demonstration attendees get an idea of how the ERP could work in an 
environment as similar as possible to yours. If necessary, you can demonstrate 
an ERP in several sessions. For example, by functional area, so that 
department managers and end users can go through shifts only to the session 
in which they see how their needs will be met. Of course, the information 
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extracted from each of the demonstrations must be collected, both in the 
technical aspect of the ERP and the response of the consulting team. 
 
Analysis of Adequacy of ERP to Business 
 Once all the demonstrations have been carried out, the project team 
gathers all the information and opinions, to check the adequacy of each ERP 
to the list of requirements. If there are doubts about the adequacy of the system 
to the company and vice versa, you must resolve them, either by contacting 
the ERP Company, or the consultant who will implement it, or internally, 
depending on the origin of the possible doubt. But it must be clear the 
adequacy of each ERP to the processes and requirements of the company. It is 
interesting in this case to use comparative tables to gather the adequacy of the 
ERP to the requirements. In addition, these tables can be used to make 
comparisons between different systems. 
 
Visits to Reference Companies 
 In this step, the intent is to observe and assess how the targeted ERP 
works in a real environment. To do this, visits are made to companies in which 
each of the ERP have been implemented and are functioning. Obviously, it is 
interesting that the company you visit has requirements as similar as possible 
to those established, and have some characteristics (size, sector, geographical 
area etc.) as similar as possible. If it is possible, it is also highly advisable to 
visit without the company of the consulting company, so that the interlocutors 
of the reference you visit can express their opinions in a completely free 
manner. Although that is really difficult in the vast majority of cases. 
 
Comparative Evaluation of the ERP (HAP Method and Basic Criteria) 
 At this point, you already have all the information about the different 
ERP systems and the consulting companies that implement them. Now it is 
necessary to compare the options, to make a decision. This decision is based 
on multiple criteria, which are not always equal or with the same importance 
for each organization. It depends on the established objectives, the associated 
requirements and how each of them is covered in each ERP. Therefore, the 
decision is very complex and differs in each case, which makes a tool or 
method that helps the decision making very useful, taking into account that it 
must be able to consider different criteria and priorities among them. 
 In the scientific literature, there are many studies on the application of 
different methods for the customization of software packages. Specifically, 
Jadhav and Sonar (2009) conducted a study on the evaluation and 
customization of software packages that includes a systematic review of 
methodologies for selecting packages and software evaluation techniques. 
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This study concludes that the application of the method of the "hierarchical 
analysis process" (HAP) to the evaluation of software packages has been 
applied successfully in many research studies. 
 In fact, the HAP method has been applied on different occasions to the 
customization of an ERP system, but from the point of view of large 
companies and multinationals, and based on customization criteria appropriate 
to these. Possibly this is because the ERP, in the past, have been aimed at large 
companies. However, currently the ERP manufacturers seek to expand their 
customer market, approaching and adapting to the market of SMEs (Ngai, Law 
& Wat, 2008), and it is in this type of companies where the methodology 
presented in this context is framed. work, MCERP. 
 It should be noted that the HAP method was presented by Thomas 
Saaty (1990) and has been widely used as a multicriteria decision-making tool 
in such diverse areas as Society, Science, Education, Economics, 
Transportation, Location and Resource Allocation, Marketing, Production, 
Environmental applications, urban planning, public sector, health, system 
evaluation, group decision, international conflict resolution, new technologies, 
thinking and ethics, among others as can be seen in Vaidya and Kurnar (2006). 
 The potential of the method is due to the fact that it adapts to different 
situations, its calculation is simple, and can be used both individually and in 
groups. In the case of the proposed methodology, MCERP, this is essential, 
since it is mainly focused on SMEs, and the capacity for adaptation and 
simplicity are essential for its use. In essence, it can be affirmed that the HAP 
method is a method of selecting alternatives (strategies, investments etc.) 
based on a series of variables or criteria, which are often in conflict. To do 
this, it weighs both the criteria and the different alternatives, using a series of 
paired comparison matrices and the Fundamental Scale for pairwise 
comparisons. In this way, the HAP method allows a systematic comparison of 
alternatives and is applicable to practically all areas of decision making 
(Ossadnik, Schinke & Kaspar, 2016).  
 The central principle of HAP is to divide the decision problem into a 
hierarchy of sub-problems, structuring the decision, which makes it suitable 
to handle complex decisions (Vaidya et al., 2006). In this way, the decision 
problem is first decomposed into a series of sub-problems or hierarchical 
decision criteria, each of which can be analyzed independently in relation to 
each alternative. Obviously, in this way, the complex multi-criteria decision is 
broken down into decisions based on a criterion, being easier to understand 
and analyze. 
 In the methodology presented in this paper, the use of the HAP is 
proposed as a tool to compare the alternatives and decide, according to the 
established criteria, the most appropriate option. Therefore, criteria that will 
be applied in the HAP method must be established, as well as their 
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relationships and relative weights. This, obviously, is extracted from the 
objectives and their structure and priority, as well as from the previously 
established requirements. Of course, these criteria not only come into play 
characteristics of the ERP, the software itself but also have to consider criteria 
in relation to the software manufacturer and the partner or implementing 
company, many times more important in the success of the project than the 
ERP in itself. 
 Presented below is a classification of criteria extracted from the works 
of Wei, et al., (2005) Tsai, et al., (2012) and Cruz-Cunha, et al., (2016) who 
in turn study literature existing about it These criteria were agreed with the 
group of experts, and they were also presented to a group of 15 managers / 
CEOs of companies that had recently selected and implemented an ERP 
system. 
 After that, as a result, the MCERP methodology establishes a series of 
basic criteria that SMEs can take into account in the customization of the ERP 
system. It is worth mentioning that, in this proposal, the criteria are structured 
into 3 categories, whether they are related to the ERP System, to the 
manufacturer of the same, or to the partner or implanting company. The 
classification in 3 categories that are presented in the MCERP methodology 
and that can be seen below in figure 3 is not observed in any of the reviewed 
published works. 
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Figure 3. Hierarchy of basic criteria 
Source: Author 
 
 These proposed criteria can be adapted according to the needs of each 
of the companies that apply the methodology, which should also establish the 
relative weights of the importance of each of them, depending on the 
requirements of each specific case. The MRP methodology establishes a series 
of basic criteria that SMEs can take into account in the customization of the 
ERP system. 
 
Discussion of the Results 
 At this moment, there is already an evaluation result of each ERP, the 
result of all the information collected on each system, and its comparison with 
the specific requirements of the company, to achieve its objectives. This result 
must be analyzed by the project team and by the management. It may be that 
there is some error of appreciation, or in the establishment of criteria or 
requirements. Even if there is still some unresolved doubt, or that has not been 
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sufficiently documented. This is the time to review all these issues, before 
moving on to the next negotiation phase with the selected provider. 
 
Negotiation 
 Finally, you already have a decision on the most appropriate ERP. 
Once the ERP has been selected (or the combination of the ERP and the 
consulting firm, if applicable), the project team negotiates the contract with 
the selected ERP provider. Here you should review the entire future 
implementation project again, including planning, phases, resources, costs, 
etc. Finally, the top management gives its final approval, of course with the 
approval of the project team, and the contract is signed with the ERP provider. 
 In this negotiation phase, it is possible that, based on it, some 
parameters of the ones taken into account in the customization process may 
change. It is common for some providers, if they have not been selected, to 
"reformulate" their project proposals, especially in the economic area, or in 
terms of time and dedication of resources. If this is the case, going back to the 
"ERP Benchmarking" phase and modifying the values needed to obtain the 
decision based on the new situation is needed. These negotiations can be 
extended, and can even modify the decision if the values of the customization 
criteria are really modified. It must be borne in mind that, in general, the time 
spent by ERP providers to provide information, resolve doubts, carry out 
demonstrations and visits to reference companies is quite a lot, and it is often 
profitable to modify the costs or deadlines execution, to finally obtain the 
signature of the contract, and not lose the client against the competition. 
 
Final Decision and Signing of the Contract 
 Finally, the decision of the ERP that is going to be implemented is 
taken, and the contract is signed. With this, you can start the implementation 
project, depending on the established planning. 
 
Conclusion and Recommendations: 
Conclusion 
 In this work, an assessment of the customization of ERP Systems has 
led to the development of a proposal presented with the MCERP methodology, 
which can be used in an SME for the customization of an ERP system suited 
to their needs. The proposed methodology is based on different existing 
proposals regarding methodologies for the customization of ERP systems. The 
information of these proposals has been contrasted with a team of experts in 
the field, made up of specialist academics, consultants and companies that use 
(and therefore have selected) ERP systems.  
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Recommendations: 
 The proposed methodology, in some way, groups and chooses the most 
detailed level in each phase to develop it and take it to a more operational level 
in an SME. In this way, it is a methodology consisting of 16 phases, very 
specific and delimited to each other which make it very simple to follow, 
guiding the company that must make the customization from the first stage 
until the end of the process. In addition, some tools are proposed that can 
support some of these phases, such as the application of the HAP method, or 
the use of cases. 
 Finally, as a future line of work, this methodology should be applied 
in the customization of ERP systems in SMEs in order to check their validity 
and extract possible improvements. 
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